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(54) 
Form 
[Claims] 
Claim 1] 

A process for manufacturing ice cream in bead form, which comprises 
bringing aqueous droplets of an ice cream liquid ingredient into direct 
contact with super-low temperature liquid, thereby f reeze-converting said 
aqueous droplets into bead form. 



[Claim 2] 

The process for manufacturing ice cream in bead form, wherein the 
super-low temperature liquid is, liquid air, liquid argon, liquid 
fluorine [Translator' s note: "f luorocarbon?" ] , liquid hydrogen, and liquid 
nitrogen. 
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[Detailed Explanation of the Invention] 
a) Field of Industrial Utility 

The present invention is directed to a process for the manufacture 
of ice cream, specifically an ice cream which is finished in bead form. 
b} Prior Art 

Because of its characteristics such as milky flavor, velvety texture, 
mellow sweetness, and appropriate chilliness, ice cream is generally 
consumed as a dessert food. In addition, based on milk or milk products 
as a main ingredient, another characteristic is its high nutritional value. 
Ice cream comes in a variety of types in terms of component content, 
flavor, product configuration, and the like. 

Depending on the difference in the components, there are ice creams, 
ice milks, lacto ices, sherbets, and the like. As classified based on 
flavor, there are plain ice cream, bulky ice cream, fruit ice cream, and 
the like. 

The plain ice cream is one containing less than 5%, of the mix 
volume, of an added flavor, typically vanilla-, coffee-, and chocolate - 
types,- one containing 5% or more thereof is bulky ice cream; and fruit ice 
cream is a type of ice cream containing 10-15% of a fruit added thereto, 
typically represented by strawberry. 

Depending on the configuration of the container packaging, ice cream 
is classified into bulk, cup, stick, and "monaka" [wafer- sandwiches filled 
with ice cream] , and the like; It is also classified into hard ice cream, 
an ordinary ice cream, which is sold as hardened and into soft ice cream, 
which is sold without being hardened, but semi-frozen. 

In order to prepare a good quality ice cream, with smooth body, good 
texture, and which is dense and hard, a rapid freezing is needed, 
preferably freezing in as short a time as possible, 
c) Problems to be Solved by the Invention 

However, ice cream manufacturers are still carrying out freezing 
using the traditional freezing method, causing problems in that it 
requires several hours until the ice cream product is produced, the 
freezing step takes too much time, and the ice cream size always tends to 
be large in "scoop [ "lumpy" ] form" when it is shipped. 
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Soft cream is a semi ] -fluid] product suitable for consumption at the 
site, as at a coffee shop or the like. But it is not suitable for 
transport over a long distance or long time storage. In contrast, ice 
cream, because it is frozen and hardened, can be readily carried around 
and permits the maintenance of stable quality over a long period of time 
making it suitable for mass production or sales over a wide area; but it 
has problems in that unless sufficient cooling capacity in its freezing 
steps is provided, it takes considerable time until it is completely 
frozen, ending up with the formation of coarse large ice crystals, a cause 
for the formation of a laminar or gritty body structure. 

In the current state of art, it is deemed to make ice cream more 
attractive and advantageous in the marketplace to form the ice cream not 
in a coarse crystalline, but in a fine crystalline type, with its form 
from "bulky" or "scoop [or lump]" into a "bead" form, and at the same time 
adding microorganisms for health concerns. 

d) Means Used to Solve the Problem 

The present inventors arrived at this invention after having run 
various experiments . 

That is, the first objective of this invention is to establish a 
process for a good quality instant ice cream, which maintains bead form 
giving a smooth body. 

The second objective is to establish a process for manufacture of an 
ice cream product in bead form in which microorganisms are added as health 
food. 

The present invention comprises generating aqueous droplets from an 
ice cream liquid ingredient and bringing the aqueous droplets from an ice 
cream liquid ingredient into direct contact with super-low temperature 
liquid, thereby instantly converting said aqueous droplets into an ice 
cream in bead form. 

e) Working Examples 

Figure 1 is a flow chart illustrating the manufacturing steps for 
ice cream products in bead form, of the present invention. Examples of 
the process of the manufacture of the present invention are given below. 
<Manuf acturing Test Example 1 for Ice Cream in Bead Form> 

Ingredients consisting of 15% of sugar, 13% milk fat, 10% of MSNF 
{milk solids non-fat), 0.5% of gelatin, and 2% of vanilla flavor, and 
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59.5% of water are mixed to prepare an ice cream mix. Homogenization is 
required so as to finely divide the fat globules in the mix, prevent 
formation of cream layer, and generate a uniformly emulsified state; and 
low- temperature [Text has a typographical error, reading "constant 
temperature"] pasteurization is required so as to kill harmful bacteria or 
microorganisms thought to be present in the mix, and to improve the 
preserving properties and body structure of the mix, thereby preventing 
any generation of oxidized flavor caused by deactivation of lipase. The 
ice cream mix (aqueous mixture) which has been mixed and pasteurized is 
passed through a tubular pipe path, pressure-fed with a pump pressure to 
an ice cream mix ejector nozzle within the super-low temperature 
processing vat and brought into contact with liquid air in the super-low 
temperature tank for freezing, thereby causing the ice cream to generate 
crystals that afford a smooth body, and as a result giving an ice cream in 
bead form. 

< Manufacturing Test Example 2 for Ice Cream in Bead Form > 

This was carried out in a manner similar to the above Test Example 1 
manufacturing process, except that the liquid air was replaced with liquid 
argon, liquid fluorine [ f luorocarbon? ] , liquid hydrogen, liquid nitrogen, 
or liquid oxygen. As a result ice cream in bead form was instantaneously 
generated. 

<Manuf acturing Test Example 3 for Ice Cream in Bead Form Containing Active 
Mi cr o o r gani sms > 

To the pasteurized ice cream mix (aqueous mixture) were added 
microorganisms (Lactobacillus acidophilus; Lactobacillus bulgaricus; 
Bifidobacterium bifidum; and Saccharomyces cerevisiae) , thereby generating 
an ice cream in bead form containing active microorganisms by a 
manufacturing process similar to that of above Test Example. 

Microorganism activities were studied for these prepared ice creams 
in bead form. 

(a) The number of yeast cells was determined by carrying out aerobic 
incubation for 3 days at 30°C using potato dextrose agar (BBL) . 

(b) The number of lactobacillus bacteria and Bifidobacterium bifidum 
bacteria were determined by carrying out anaerobic incubation for 3 days 
at 37°C using standard Rogosa agar(Difco) . As a result, the activities of 
all bacteria were very stable for 12 months or longer. 
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< Manufacturing Test Example 4 for 10% skim milk for ice product in bead 
form containing microorganism> 

The microorganisms used were Bifidobacterium bifidum Lactobacillus 
bulgaricus; and Saccharomyces cerevisiae. 

A pasteurized skim milk (10%) ice cream mix (aqueous mixture) was 
mixed with the above concentrated microorganism and was followed by a 
method similar to the above Manufacturing Test Example 3 . 

As a result, the activities of the microorganisms were very stable 
for 24 months or longer. The activities of the microorganism were 
independent of the compositions of ice products in bead form or ice creams 
in bead form. 

f) In general any liquid, water, plant extract juice, nutrient 
solution, and ice cream liquid ingredient can be made into ice products in 
bead form by the process of. the present invention. 

g) The present invention, which is a unique process using a super-low 
temperature liquid for instantaneously manufacturing ice cream which makes 
it possible to instantaneously manufacture ice cream products held in bead 
form by bringing aqueous droplets of an ice cream liquid ingredient into 
contact with any one of liquid air, liquid argon, liquid fluorine, liquid 
hydrogen, and liquid nitrogen in a super-low temperature vat. 

The ice cream manufactured in bead form in general utilizes 
conditions where each granule is frozen and hardened, so that the product 
is suitable for long term storage and transport affording long term 
product stability and making it suitable for mass production and sales 
over a wide area. 

Since the ice cream is made in bead form, it makes it easier to be 
eaten compared to the conventional semi-fluid soft cream or regular size 
hard frozen ice cream on the market; further this permits mass production 
of uniform-bead- form ice cream products, with mixing the ice cream liquid 
ingredient with a nutrient, fruit juice or the like allowing for an ice 
cream in bead form, containing nutrients; addition of a harmless colorant 
to the ice cream liquid ingredient permits the manufacture of an ice cream 
in bead form in a different color according to the manufacturing lot. 
[Brief Description of the Drawing] 

The Figure 1 is a flow chart illustrating the manufacturing steps of 
ice cream in bead form by the present invention. 
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[Fig.l] 
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